Introduction {#S0001}
============

Self-management is a core component of well-being and perceived health for patients with a chronic condition. Most chronic conditions, such as cardiovascular disease, diabetes mellitus, and chronic obstructive pulmonary disease (COPD) share common challenges associated with their medical management. These include dealing with symptoms and disability; the need for monitoring specific physiological indicators; management of complex medication regimens; maintaining proper levels of nutrition and exercise; adjusting to the psychological and social demands, including difficult lifestyle adjustments; and engaging in effective interactions with health care providers.[@CIT0001],[@CIT0002] Ultimately, care should lead to better patient outcomes, but a biomedical focus only led by healthcare providers will be insufficient to improve these outcomes, as patients have to live and cope with their illness every day. By improving patient activation, it is expected that patients will be actively involved in coping with and managing their illness, even when they do not see their physician. Ample evidence shows that better self-management abilities are related with higher self-reported health outcomes.[@CIT0003],[@CIT0004] However, there is a diversity in self-management abilities; some patients are better able to self-manage than others.[@CIT0005],[@CIT0006] There are those who anticipate situations that might negatively influence the course of their condition and act on this, while there are patients who are more passive, unable or unwilling to act. Furthermore, not all patients respond equally to similar self-management interventions; the same intervention results in different outcomes in patients with a similar condition.[@CIT0007] This variation between patients is not surprising as health behavior depends on different determinants thereof, which are overlapping with self-management behavior. According to the Common Sense Model of Health (CSM), self-efficacy, illness perception and coping are the main determinants of self-management behavior.[@CIT0008]--[@CIT0010] The key component of this model is that patients develop mental constructs about their illness and its treatability. These mental constructs determine the actions patients take when confronted with threats to their health. Consequently, these actions are monitored and assessed for effectiveness on the course of their illness and thus influence future coping strategies, also called pro-active coping. In turn, this influences the representations of health and disease. This is a rather complex mechanism where different mental constructs interact with one another while being under influence of other factors, ie, media presentations on illness and personal observations of other patients and their different coping mechanisms. As a result, there is no clear consensus to point out a single determinant of self-management. What is clear is that to improve self-management, a single determinant focus is unlikely to result in the same effect in every patient.

To optimize self-management support, we hypothesize that this support should be tailored to the patient's level of these determinants. If an instrument to assess these determinants of self-management abilities exists, tailored support would be possible. The Self-Management Ability Scale (SMAS-30) was developed to identify patients' ability to self-manage on six different inter-related domains related to well-being of the elderly.[@CIT0011] This questionnaire was recently utilized in a COPD population, where a positive relationship between SMAS scores and quality of life was found.[@CIT0012] However, the SMAS-30 does not assess determinants of health behavior. There are questionnaires that measure the individual determinants of self-management, such as self-efficacy measured by the General Self-efficacy Scale (GSES), illness perceptions measured by the Brief Illness Perception Questionnaire (B-IPQ) and pro-active coping measured by the Utrecht Proactive Coping Competence scale (UPCC). In daily practice, physicians have limited time to address self-management behavior and perform mainly biomedical check-ups. To be efficient within this limited time to assess self-management abilities, a robust and short informative questionnaire is needed. Therefore, the study has two goals: The first goal of this study is to explore correlations between self-management and the different determinants of health behavior. The second goal is to develop a clinically useful instrument to assess these determinants of self-management behavior. Such an instrument should make it possible for healthcare providers to tailor their self-management support based on the level of the abilities of patients. This instrument should be short to administer and easy to interpret for it to be considered clinically useful.

Patients and Methods {#S0002}
====================

In this cross-sectional, observational study, four community pharmacists randomly selected patients from their database fulfilling the inclusion criteria. These patients were contacted by phone to inform them about the study and inquire about their interest to participate. Interested patients were invited to the pharmacy where they received an information leaflet on the study and an informed consent form. After signing the consent form, patients received the study questionnaires with instructions on how to complete and return them. The Medical Ethical Committee of the University of Leiden approved this study (P11.170).

Because this was a pilot study, a single patient population with a common chronic disease like COPD was selected to enhance the likelihood of including sufficient participants. There is no clear guidance on sample size calculations in validation studies on self-reported questionnaires (Tsang et al 2016). Also, in a literature review performed to assess sample sizes validation studies for patient-reported outcome measures, it was found that over 90% of the studies had a minimum of 100 participants.[@CIT0015] Therefore, it was decided pragmatically to recruit 100 participants.

Patients {#S0002-S2001}
--------

Inclusion criteria were age \>40 years, being diagnosed with COPD at least one year prior to study participation, and using airway medication for at least a year. Patients were excluded if they were deemed unable to complete the questionnaires due to cognitive impairments or because of low literacy.

Measurements {#S0002-S2002}
------------

### Demographics, Illness Severity and Quality of Life {#S0002-S2002-S3001}

Age, highest level of education, date of diagnosis of COPD, perceived severity of COPD and perceived quality of life data were obtained from participating patients; all had signed the informed consent form. The level of education was categorized in "low" (only primary school), "medium" (high school diploma or community college) or "high" (bachelor or university degree). Severity of COPD was measured by using a Visual Analogue Scale (VAS), scored on a line of 100 millimeters representing a score of 0 to 100, 0 being least severe and 100 most severe. Health-related quality of life (HRQoL) was assessed with a single item: "Could you indicate, generally speaking, how your quality of life is?" similar to the EuroQol visual analogue (EQ VAS).[@CIT0013] Patients were presented a 100-millimeter VAS ranging from 0 (bad) to 100 (good). A higher score on this item indicates a better HRQoL.

#### General Self-Efficacy Scale (GSES) {#S0002-S2002-S3001-S4001}

To assess self-efficacy, we used the General Self-Efficacy Scale (GSES). This questionnaire consists of 10 items, scored on a 4-point Likert scale (eg, "I can always manage to solve difficult problems if I try hard enough."). The items are summed to calculate the total score, where higher scores indicate higher levels of self-efficacy. The internal consistency for the Dutch GSES is high; α= 0.86.[@CIT0016]

#### Brief Illness Perception Questionnaire (B-IPQ) {#S0002-S2002-S3001-S4002}

We used the Dutch version of the Brief Illness Perception Questionnaire (B-IPQ), intended to assess cognitive and emotional representations of illness. It consists of eight single-item scales where each item is scored on a 10-point Likert scale. Five items assess cognitive illness perceptions (eg, "How much do you think your treatment can help your illness?"), two items assess emotional perceptions (eg, "How much does your illness affect you emotionally?"), and one item assesses illness coherence ("How well do you feel you understand your illness?"). In addition, one open question asks participants to list the three main causal factors for their illness, as perceived by the participant. The B-IPQ has good concurrent validity and predictive validity for each individual perception but averaging a mean score is not advised.[@CIT0017]

#### Utrecht Proactive Coping Competence Scale (UPCC) {#S0002-S2002-S3001-S4003}

We used the Utrecht Proactive Coping Competence scale (UPCC) to assess proactive coping. This questionnaire consists of 21 items where each item is scored on a 1--4 Likert scale (eg, "To what extent do you have the capacity to recognize signals that something might go wrong?"). The provided score represents the level of proficiency in proactive coping, from low to high. The scale has been validated and has been found to be reliable in differentiating between patients high and low in proactive competencies (α=0.89).[@CIT0018]

### Self-Management Abilities Scale (SMAS-30) {#S0002-S2002-S3002}

The Self-Management Abilities Scale (SMAS-30) is a questionnaire to assess self-management abilities (SMA) in a generic population. SMA is defined as the core behavioral and cognitive abilities related to well-being.[@CIT0011] The SMAS-30 consists of 30 items distributed over 6 inter-related abilities, 5 items per ability: Multifunctionality (eg, "The activities I enjoy, I do together with others."), Variety (eg, "How many hobbies or activities do you have on a regular basis?"), Positive Frame of Mind (eg, "How often are you able to see the positive side of the situation when something disagreeable happens?"), Investment Behavior (eg, "Do you ensure that you have enough interests on a regular basis (such as a hobby) to keep you active?"), Self-efficacy (eg, Are you able to find agreeable activities?") and Taking Initiatives (eg, "How often do you take the initiative to keep yourself busy?"). All items were scored on a 5-point Likert scale. The sub-scales are closely related to each other, but do not measure the same ability. All the sub-scales were unidimensional; summing their scores leads to a composite overall score. The internal consistency of the SMAS-30 is high (α=0.91) while Cronbach's α's for the sub-scales were satisfactory as they ranged from 0.67 to 0.84.[@CIT0011]

Analysis {#S0002-S2003}
--------

All statistical analyses were performed using IBM SPSS statistics, v25.1. The first goal of this study was to explore correlations between self-management and the different determinants of health behavior. The second goal was to develop a holistic instrument to assess these determinants of self-management behavior based on the selected determinants. These goals were approached in a three-step analytical plan. Step 1: to confirm the validity of the SMAS for COPD patients in the Netherlands; Step 2: to assess correlations between self-management and determinants of health behavior and Step 3: to select the most appropriate health behavior items related to self-management.

First, the psychometrics of the SMAS in this study population were assessed and compared with the psychometrics found in the validation study of the SMAS-30. Second, the correlations between self-management, self-efficacy, illness perception and proactive coping were assessed. Correlations were considered strong and relevant when Cronbach is α \> 0.8 and when these correlations were statistically significant. If self-management indeed correlated with these determinants of self-management behavior, step 3 was taken to achieve our main goal; ie: to develop a new instrument which can assess these determinants of self-management behaviour in COPD patients. The third step entails selecting appropriate items from the questionnaires related to self-management abilities. Principal component analysis (PCA) can select the most relevant items from the individual questionnaires that relate to self-management measured by the SMAS and these will construct the new questionnaire. Parallel analysis and scree plots (both carried out in R Core Team (2016), see also [[Appendix 1](http://www.dovepress.com/get_supplementary_file.php?f=224943.docx)]{.ul})[@CIT0019] were utilized to determine the number of relevant components per questionnaire. The items will be included in the final instrument if they fulfill the following criteria, similar to the development of the SMAS:[@CIT0011] Correlation between the individual item with the main component after component analysis \>.7, inter-item correlations between 0.2 and 0.7, Cronbach's α \>0.8, and an item-total correlation \>0.7. These criteria fall in the range for guidelines to develop questionnaires.[@CIT0013] In the analyses in steps 1 and 2, as well as the parallel analysis and scree plots, missing data were excluded list-wise. For the PCA, missing data were excluded pairwise.

Results {#S0003}
=======

Hundred COPD patients (58 males, 41 females, 1 unknown) were included in the study with a mean age of 70 years. On average, the mean self-reported perceived severity of their COPD was 39.27 indicating a relatively low burden of disease. Most patients (75%) reported completing either low or medium education, see [Table 1](#T0001){ref-type="table"}. Table 1Main Patient's CharacteristicsCharacteristicsCOPD (N=100)Sex (male/female)58/41 (n=1 unknown)Age (years)69.68±9.74Educational levelLow: 36 (36%)Medium: 39 (39%)High: 23 (23%)Unknown: 2 (2%)COPD duration1--3 years: 20 (20%)More than 3 years: 75 (75%)Unsure: 5 (5%)Self-reported COPD severity39.27±26.3[^1]

Mean Scores of Determinants of Self-Management Behavior {#S0003-S2001}
-------------------------------------------------------

The mean scores on the GSES and UPCC were, respectively, 3.15 (SD=0.55) and 2.97 (SD=0.45), comparable to the mean score on the GSES (3.3, SD=0.5) found by Talboom-Kamp and colleagues[@CIT0020] and to the mean score on the UPCC (3.0, SD=0.4) found by Weldam and colleagues.[@CIT0021] The mean score for the SMAS was 62.11 (SD=11.76), lower than the mean score (67.83, SD=11.55) found by Benzo and colleagues.[@CIT0012] No mean score for the B-IPQ was calculated in our study.

Step 1: Psychometric Properties of SMAS {#S0003-S2002}
---------------------------------------

The psychometric data of our population were compared to the psychometric data from the original validation study of the SMAS-30.[@CIT0011] Cronbach's α of the SMAS-30 was comparable in both studies (0.91 vs 0.87). Inter-item correlations of the subscales showed comparable results in our study, compared to the original validation study[@CIT0011] except for the subscale Variety. The Variety subscale had an inter-item correlation of 0.67 in the original study, whereas in our study this correlation was 0.39. Principal component analysis performed on our study data indicated that the SMAS-30 consists of eight components of which two main components explain 41.4% of its variance, comparable to the results from the component analysis performed in the study by Schuurmans et al.[@CIT0011]

Step 2: Correlations Between Determinants of Self-Management Behavior and Self-Management {#S0003-S2003}
-----------------------------------------------------------------------------------------

The correlation between the GSES and UPCC was moderate and significant (r=0.569, p\<0.001). The correlations between the GSES and individual components of the B-IPQ were significant yet weak and negative for concerns and coherence (r=−0.239, p=0.02, r= −0.225, p=0.027) while the correlation between the GSES and B-IPQ emotions was non-significant, positive and weak (r=0.268, p=0.08). There was no significant correlation between the UPCC and any of the individual components of the B-IPQ.

The correlation between both self-efficacy (GSES) and self-management abilities (SMAS-30) as well as for proactive coping (UPCC) and self-management abilities (SMAS-30) were moderate and significant: r=0.318, p\<0.01; r=.426, p\<0.01, respectively. The only significant illness perception question that correlated with self-management was patients' concerns about their disease: indicating that patients who are less concerned about their illness are better able to self-manage (r=−.230, p\<0.05), see [Table 2](#T0002){ref-type="table"}. Table 2Correlations Between Self-Management Abilities, Self-Efficacy and Illness Perception and Proactive CopingGSESIPQ-CONCERNSUPCCSMAS TOTALPearson Correlation.318\*−.230\*\*.426\*Sig. (2-tailed)0.0010.0260N989497[^2]

Step 3: Principal Component Analysis {#S0003-S2004}
------------------------------------

As pro-active coping and self-efficacy were found to be related to self-management, items best related to its construct were identified through Principal Component Analysis (PCA). Parallel analyses and scree plots indicated one component for each of the two surveys. PCA extracted these components of the UPCC and the GSES, see [[Appendix 2](http://www.dovepress.com/get_supplementary_file.php?f=224943.docx)]{.ul}. As only one illness perception was found to be related to self-management, no further PCA was necessary.

Item Selection {#S0003-S2005}
--------------

Six items from the UPCC and nine items from the GSES had factor loadings \>0.7 for the extracted component (with eigenvalue \>1). In addition to eigenvalue considerations, we conducted parallel analyses and utilized screen plots ([[Appendix 2](http://www.dovepress.com/get_supplementary_file.php?f=224943.docx)]{.ul}). Based on these, we came to the conclusion that only one component per survey should be evaluated. The inter-item correlations of the selected items from the UPCC ranged between 0.444 and 0.677; for the selected items from the GSES the inter-item correlations varied between 0.379 and 0.679, see [Table 3](#T0003){ref-type="table"} and [[Appendix 3](http://www.dovepress.com/get_supplementary_file.php?f=224943.docx)]{.ul}. Cronbach's α for the selected items from the UPCC was 0.894; for selected items from the GSES it was 0.915. The item-total correlation between the selected items from the UPCC and its total score was \>0.866; for the selected items from GSES and its total score from these items was \>0.903. As the results from the data-analysis met the aforementioned criteria,[@CIT0014] six items from the UPCC and nine items from the GSES were selected to form the new instrument. The single item from the B-IPQ, concerns, was added separately to the final questionnaire, as no further analysis was deemed appropriate for a single item. Table 3Inter-Item Correlations Selected ItemsUPCC_5UPCC_6UPCC_8UPCC_9UPCC_12UPCC_17**UPCC_5**10.6040.4710.4440.5620.528**UPCC_6**0.60410.530.5440.6690.535**UPCC_8**0.4710.5310.6770.5330.634**UPCC_9**0.4440.5440.67710.6710.654**UPCC_12**0.5620.6690.5330.67110.622**UPCC_17**0.5280.5350.6340.6540.6221**GSES_1GSES_3GSES_4GSES_5GSES_6GSES_7GSES_8GSES_9GSES_10GSES_1**10.5750.5660.5210.6330.4820.4240.3920.539**GSES_3**0.57510.6180.4950.6790.5030.4010.4530.447**GSES_4**0.5660.61810.5310.6240.5080.5430.6010.478**GSES_5**0.5210.4950.53110.5470.5660.6310.6610.61**GSES_6**0.6330.6790.6240.54710.5670.5010.4660.527**GSES_7**0.4820.5030.5080.5660.56710.5090.6740.568**GSES_8**0.4240.4010.5430.6310.5010.50910.6610.542**GSES_9**0.3920.4530.6010.6610.4660.6740.66110.623**GSES_10**0.5390.4470.4780.610.5270.5680.5420.6231[^3]

Correlation Between Determinants and Final Instrument {#S0003-S2006}
-----------------------------------------------------

To score the final instrument: recode question 16 to a 4-point scale (0 and 1 are recoded to 1, 2--4 are recoded to 2, 5--7 are recoded to 3, and 8--10 are recoded to 4). Next, add Q1 through Q16. The total score can range from 16 to 64. In the present sample, the mean score on the final instrument was 49.45 (SD=7.53, range=23 to 63, normal distribution).

The correlation between the final instrument total score and the original SMAS were moderate and significant; r=0.320 (p\<0.01). As expected, the correlation between the UPCC and GSES and the total score from the final instrument were strong and significant: r=0.821, p\<0.005 and r=0.884, p\<0.005, respectively. The final instrument is represented in [Figure 1](#F0001){ref-type="fig"}, and is called the TASMAN, an acronym for TAilored measurement for Self-Management Abilities in the Netherlands. In [Figure 1](#F0001){ref-type="fig"} m item 16 is recoded to a 4-point Likert scale to match the other items. In [[Appendix 4](http://www.dovepress.com/get_supplementary_file.php?f=224943.docx)]{.ul}, item 16 is included in its original scale (11-point Likert scale) to the TASMAN instrument. Figure 1The final instrument "TASMAN"; the developed 16 questions to assess patient's self-management abilities.

Discussion {#S0004}
==========

The results from this study indicate that the developed questionnaire is a promising new instrument to self-assess self-management abilities. This study showed that patients' self-assessed self-efficacy, concerns about their disease and proactive coping, are related to self-management abilities. Additionally, through component analysis we minimized the set of relevant questions to identify the determinants, creating an instrument with a minimal number of questions, which should be easy to use in daily practice.

In our study, we found that the Common Sense model proved to be a useful theoretical framework to develop this instrument. Patients who scored higher on the GSES, IPQ concerns and UPCC, also scored higher on the SMAS, indicating that patients who were more self-efficacious, ie, had more confidence in their own abilities, also had better self-management abilities. Similarly, patients who had less concerns about their disease were more likely to report better self-management abilities. Furthermore, patients who were better able to adjust their current behavior based on expected events in the future were better able to self-manage. The strong relationship between self-efficacy, concerns about illness, proactive coping and self-management is not surprising; many theoretical models, including Ajzen's theory of planned behavior,[@CIT0022],[@CIT0023] Bandura's social cognitive theory,[@CIT0022],[@CIT0023] and Leventhal's Common Sense model of Illness perception,[@CIT0009],[@CIT0022] indicate that self-efficacy, illness perception and coping are crucial components to determine the ability to self-manage. Moreover, two studies showed, that a self-management program based on improving proactive coping abilities, led to better self-management.[@CIT0024],[@CIT0025]

A strong point in our study was that, similar to the development of the SMAS,[@CIT0011] data-analysis was the basis to identify the best-fitted items for the new questionnaire. Our method was also congruent with widely accepted guidelines on the development of questionnaires.[@CIT0013] By using similar methods and guideline principles, we minimized the risk that confounding factors or potentially investigator bias negatively influenced the results.

As this was a cross-sectional study, we could not perform all required validity assessments in a single study. For one, test-retest repeatability could not be performed as this would require follow-up measures. This would only be possible after construction of the instrument. Furthermore, we did not measure any possible change in self-management over time. At this stage of our research, we are not able to state whether the TASMAN questionnaire would be able to detect change. Furthermore, we did not perform a confirmatory analysis. We will, however, do this analysis in a follow-up study where the instrument is tested for test-retest repeatability, in a comparable cohort. It is known that patients who self-manage well are more inclined to participate in research, which makes it difficult to generalize outcomes outside of the studied population. As we did not actively prevent this selection bias, we cannot rule out that our results were influenced by this phenomenon. We do believe that the measured concepts were well studied in different populations and we do not expect that the results would be different when less self-managing patients participated in this study. Nevertheless, we would suggest replicating the study in a comparable COPD population as well as in a population of patients with other chronic diseases, like asthma or diabetes mellitus. Even though the causes and medical consequences might be different in these different diseases, the underlying health behaviour is universal, and patients need to optimize self-management behaviour. Therefore, it would be relevant to assess the psychometric properties of the final instrument with these and other chronic diseases.

In addition, even though the sample size was small, it is in line with the majority of similar studies aimed to develop patient-reported outcome measures.[@CIT0015] Therefore, we do not believe that a population with more patients would result in different outcomes. However, as we cannot rule this out, we suggest further validating the final instrument in a larger population where also less-self-managing patients are represented.

Due to ethical and practical reasons, as we wanted to minimize the research burden for participants, severity of COPD was measured via a Visual Analogue Scale (VAS). Ideally, existing instruments like the Clinical COPD Questionnaire (CCQ), COPD Assessment Test (CAT) or Assessment of Burden of COPD (ABC) scale should be used to assess the severity or burden of disease, and we recommend to use the ABC scale to further validate the final instrument. Lastly, no objective data like lung function data were collected in this study as the relevance of these data in a cross-sectional study is limited (as they are mainly intended for diagnostic purposes). However, in a follow-up longitudinal study to assess changes over time, it would be interesting to incorporate these objective data to study the relationship between determinants of self-management behaviour and the clinical course of the disease.

To further optimize the use of the instrument, we would advise to calculate total scores and compare those to with other instruments assessing quality of life, burden of disease and self-management to identify markers for clinical meaningful differences. Furthermore, the fact that the item to assess the perception of concerns about illness is scored on a different Likert scale than the other items needs to addressed in a future study to unify the response scales.

Eventually, any health intervention should lead to better health outcomes. An interesting follow-up research topic, therefore, would be to assess the practical use of the final instrument to detect self-management abilities to tailor evidence-based specific behavioral and cognitive interventions and consequently measure changes in self-management and outcomes in a long-term trial, compared to usual care.

Conclusion {#S0005}
==========

The newly constructed instrument measures determinants of self-management behavior. The instrument is aimed to be of clinical use to guide healthcare providers towards more tailored self-management support. The evidence from this study is encouraging; however, more research for further validation and use in daily practice is recommended before using the instrument in a daily clinical setting. The final instrument was named TASMAN, an acronym for TAilored measurement for Self-Management Abilities in the Netherlands.
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[^1]: **Abbreviation:** COPD, chronic obstructive pulmonary disease.

[^2]: **Notes:** \*Correlation is significant at the 0.01 level (2-tailed).^\*\*^Correlation is significant at the 0.05 level (2-tailed).

    **Abbreviations:** SMAS, Self-Management Ability Scale; GSES, General Self-Efficacy Scale; IPQ- concerns, Illness Perception Questionnaire Concerns; UPCC, Utrecht Proactive Coping Competence scale.

[^3]: **Abbreviations:** UPCC, Utrecht Proactive Coping Competence scale; GSES, General Self-Efficacy Scale.
